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m m m 

nyKB/fyMii/yni)-;^])*^ (gag) & % 

-7 h 7 — * Jgj&fcMfffcftSdfciftoT^S Z kfr h (Arch. Biochem. 
Biophys. 374, 24-34 (2000); Trends Glycosci. Glycotechnol. 12, 
321-349 (2000))& @ &^£> 5 KSo TV^ 0 

= ^ KP -Y fife® ft, ^A'.* P fftRSCGlcUA) £ 
* Mr ^ ^a*(GalNAc)Oifc!3 5BL-*^(feA»?>i»**ix5tt««0* 
JJ ^-«5t^^bTfc 9 % &4»&4*4t* (GlcUA0 l-3Gal 0 l-3Gal j3 

i-4Xyi/3i) ^i^LT, n7^y/^ffl)t !) yasic#t'ig^t5 

(Glycoproteins, ed. Gottschalk, A. (Elsevier Science, New York), 
pp. 491-517 (1972.); The Biochemistry of Glycoproteins and 
Proteoglycans, ed. Lennarz, W. J. (Plenum, New York), pp. 267-^ 
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371 (1980)). 

WNK3*l, cDNA * n-i^^tioT, (O 9 W< * Sf » N-7 

tfyl/^/l/af? >-^g(GlcNAc) t GlcUA OMTf© b7>^7i7-f 

h 7 atf**©^ Kn-ff- (J. Biol. 

Chem. 275, 24124-24129 (2000) ) B£ V» T 4 fc* :? n — — ^ ^ $ tlT l^ft 
V>. -9 h !) ©fef (J. Biol. Chem. 272, 14399-14403 (1997)) t $ *S 
jfiL^(Eur. J. Biochem. 264, 461-467 (1999) ) GlcUA 1> 7 y^7i 
(GlcAT-II) *5<fctfGalNAc h y V * 7 * =7 — Hf II (GalNAcT- 

T? fc 6 fc ft v cDNA * n -^^^te^fc^TfrftTV^VN, 

^^B^i:*ft5/W7'J *V if— > 3 vfflT'n-T'&Sttl-S^ t ft- 
11*4: 1-5. 
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(1) TIB (a) ~ (c) <DV>-f ftfcODN A^ft^-fS^ £ «- 
T-fcoT, frie (b) Xft (c) CO D N A # x TIB (>f) XV (o) CD 
M&?£t£ 3 * :^<*®£=i - K LT^SftlfB'** IE 
5a#*-2 fcfcltSTS /®?#-§-l - 8 0 2T'i^575 /KEWjivfe 
fcS^W^RSrrj-K-rSDNAfc^iffcflDfclBK). 

( a ) IB?>J#-S§- 2 fci3»t5r 5 y K##4 7 ~ 8 0 2 T^$tl57 5 J 
Ifc IB 3?!i £ tr * = - Kt5DNA. 

(b) ±|3 (a) fclB*©DNA;&L< ttiS*DNAtett;|!|«|feDNA 
Xf±r Hb<DDNAOigSiB?!JO — SC^tfSDNAi, ^(.py^i 
^>4*#Tf^-f^!)^/fXt5DNA. 

( c ) B5B#-§-2 fc*5tt*T 5 ^#-§-4 7- 8 0 2 X'i$n57;; 
«Efllfc*5^T, lH<»M©7§/i#iJ|, JfASfctt 
L fc T 5 AME^Sr^tp* yX^f^a- Kt^DNA. 

U) Kb fyt, UDP-GalNAc GalNAc £ <B^i"5 □ 

(UDPfi^y 5'-~y GalNAc ttN-Tir^/U*?* h f- S 

(p) ayKn^f^fc, UDP-GlcUA GlcUA *(E*i-5. 
(UDPK^y-^V 5'--p GlcUA ft^V* n x||g|g£^1- D ) 

(2) Mr IB (a) <DDNA# % IB?»J#-§- 1 \Zt$ 5 J* {f U^-f- K# 
•g-6 3 3 ~ 2 9 0 Ot^^tiSDNATfcS, (1) KfB&O^ * * - B 
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(3) 9 jr#RFfctt-e*>5 % (1) X\Z (2) CEt©^^ 

(4) SSSi^* 5 (i) ~ (3) m>-f tt^mEii^^^ 

(5) TIB (a) ~ ( c )' C^f^ODNAHJttS^^- 
T?fcot\ KrjE (b.) XHt-(c) (ODNAii, TIE (>0 St/ ( o ) © 

( a ) 2 fc*J»t5 7 5 7 ^#^-4 7 - 8 0 2 T*^£ *l'5 7 5: J . 

KE?fl*:*t>* W*Jt*=i*- KtSDNA, 

(b) ±15 (a) tEtODNAf L<«3iDNAII^||6<)^DNA 

XfirftP, ©DN A(D^mm<o-^^^-r^DN A t , ^HJy^x 

(c) iB?U#-§-2 tC&ttSTS /^#-§-4 7-8 0 2 t^$^57$ / 

= > K n >T ^^IC, UDP-GalNAp & GalNAc ^t5i^"f 5„. 
(UDP tt* J) 5'--y^g?^r, GalNAc 'f±N- Ttf-frU? 9 h f- 5 

(a) 3V Kn^f-yic, UDP-GlcUA GlcUA tr|E 

(UDP I^P^y 5' JJ % GlcUA o >^g§g£^t- 0 ) 

(6) MIS (a) ©DNAi 5 , IB ?H # 1 *5 »t 5 * * ^ K # 
f6 3 3 ~ 2 9 0 0ti$tl5DNAtfe§, (5) fC fB«t © 7£ fife & 
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(7) 9 ft*"Br*tt-C*>5, (5) Xit (6) fclB«©#JC 

(8) (5) ~ (7) ©V%-f Jx^l3fifc|B«©^««5tft*^4 , fir* 

(9) TIE (A) X\t (B) fcjj*1-7 § /ttEJBfc'tOTS /BE 
fll*K:fi*U ^oTIB U) (n) ©tta«te&*ri- 5 

(A) E$l#*2 {C*5»t5T5: 4 7~8 0 2 fi^57^ 

^lB?iJ e (B) ±15 (A) $5 l N T , ltt<liftfl©7 5;l#tjft, 
*¥AX«:S£& Lfc7 =: y $?1E?« 0 
(>f) 3yKo^f>II, UDP-GalNAc A»6 GalNAc Srte^-TS. ' 
(UDP f±? y 5'-~ V ^m%. GalNAc fiN - Tir ffrUy $ h f 5 

(o) =^ Kb^5^^JC, UDP-GlcUA GlcUA ^rte^-f-So 
(UDPtt«7U-^^ 5'-I^H, GlcUA Ji^* B ynss^jst.) 

(10) w**«#-HT»teT!*>S (9) cd&Mo 

(11) (9) Xtt (10) £iE$fetf>f*^£s GalNAc 

GlcUA-GalNAc-R l (1) 
GalNAc-GlcUA-GalNAc-R l (3) 

GlcUA R GalNAc |* , V">-ftbfcMi5<t|^^"Cfc5 0 '-fi^ 
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(12) ( 9 ) x\t do) fomm<Dmm*. gi c ua m&fcRVT 

— (4) $ ft 5 #0( ©§gi£;£& 0 
CalNAc-GlcUA-R 2 (2) 
GlcUA-GalNAc-GlcUA-R 2 (4.) 
(#5tt, GlcUA, GalNAc, RTJ - ft, V^Ttl t MIB t ^ H X* 5 „ R 2 

(13) (9) XS (10) fcEtt0KX* % GalNAc 

GlcUA ifctffcTE-«*(l)T** ft 5 $f5I| 

ft. 

GlcUA-GalNAc-R 1 (1) 
(GlcUA-GalNAc) n-GlcUA-GalNAc-R 1 (5) 
GalNAc- (GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (7) 
(#3:*, n \t 1 U±<Dm%r%^ L, GlcUA, GalNAc, Rtf - « % 
*tt> ft&IB fc *fc R 1 teftif <9g£^1- e ) 

(14) (9) Xtt (10) CISiOKI^, GalNAc 

gicua Mt)«i!:TlB-«:S;(2)-?*Sft5*tlKt«tt*-&5xa 
«r^*<tt>^tf» TfE-Ji8:5£(6)£tf (8) i=» fc^ fins ^f^ro^jt*- 

£. 

GalNAc-GlcUA-R z (2) 

(GalNAc-GlcUA) n-GalNAc-GlcUA-R z (6) 
. GlcUA- (GalNAc-GlcUA) n-GalNAc-GlcUA-R 2 (8) 
(3-3$*, n J4 1 £t±OSSfetr*L, .-GlcUA^ GalNAc, & - ft, 
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(15) |fi?IJ## 1 fc*5tt ^ K#-i§-4 9 5 ~2 9 0 0 t 

— *S 3 I/ft?* 

mi\t, tf^ Kn>ff y^sfeii (Human) om^T 5 J m.^M t . 
C. elegans (T25233) 33 £ Drosophila (AE003499) \L & 5 *l iUtt O 

JBflltt, GENETYX-MAC {s<-i?als 10) 3 y Ifa-^^n ^7 A J^v^ 

* y >M$L%# ■? ? *-?7FLtz 0 Moo # v >7 — KE^iJ^tj* .L, a 

* 5'-:fcJ;tf 3'-*i?gf?@B?l|«:^1-o S3! IR B§ & = K > (ATG 

.) i:^ih=K> (TAA) feUf-tirT^Lfco HO&i&Ht, ^yhny^ 
-To 

0 3 (a) *3 ± (b) W: , t h=i> KoW.^^#J5a»*grt;^**©#* 
^fe^^r^-f „ B 3 (a) * — — 7^5, $ 7* *f~ Y • *7A^e>Is]J|3lU 
fc, GlcUA 1^7^*7 ^7 a^Kn^f-f A C- 
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-vmitm (mm <? =a) ^^^ WK> ^ A(:7 

^rtb^tb^^lU®^ 0.4 ml) (IOV>T, 
tfrbfco £c tt ft ft) 2. It (1. GlcUA 0 l-3GalNAc) % 4 it ft , 2 H <D 
GlcUA (2, [ 14 C]GlcUA)©^ttltettSr^-r o | 3 ( b )^-^^ yn ^ 
ff - K • *9A^t>EURLfc, GalNAc l7>^7i7 

tayKp-fft-* ac-ii TSfcufc. (m©H*K Sfc.' 

Ji % => ^ KpV ^-1? AC-II £*-/s°~7^ 

K - *7Al;77'7^L, *ti-e4x©StU®^ («■ 0.4. ml) o 
V>T, fe*f^ttSr^«fLfc 0 ^BltittS] 2«(1, GlcUA /3 l-3GalNAc) „ 
Sfctt* GalNAc (2, [>H] GalNAc) Ofe tij&g & ^ -f, 

L % = > Kb << fyMlcyq SrJBl>T^-f ^ U ^ if — 
^£*To7fc„ V-l'lftflL W-^2ttit?», ^> 3 tt#fttt % 
>-4W:*£B§, L'-V 5 >-^6f±l»J» % 7 ttffJBL V- 

V 8 liflftt, U-J^ 9 fi/jNj®, U-^10ttJ»«, W->ll|i|t,.I/«- 

•> i2 ri *m k e it $ V h 5 „ 

(1) 

^K^**— TIE (a) ~ (c) ©V>-f n^ODNAHj§t 
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^^^57 5 ,/ »E*J a* ft 5 = - KtSDNA^ttf 

t>OS:l^<)o 

(a ) $&mm-f§r2 \Z&i?Z>T % 4 7 - 8 0 2 f** $ tU 5 7 5 J 

(b) ±15 (a) CISi©DNAf KliS^DNAlC^ifeiBNA 
Xli£ftfc©DNA©ifcSffiM©-ffl$r;fr-f 5DNA & , ^Mli/J?« 

(c) E?U#4 2 KfcttST $y H##4 7- 8 0 2tS^57^ 

ItTlB (b).XWt (c) ODNAii, TIB U) &tf (n) ©ftfe^gtt 

(>f) ay Kn^ff UDP-GalHAc *» GalNAo Srte^i" 5„ 

(p) ayFNfX:, UDP-GlcUAd»5).GlcUA 
fefc, nyFoOi'li, GlcUA £ GalNAc ©H D 3g L 
ft 5 , O^JB5c*iB*S GlcUA T'fc 3 GalNAc "C 

. fc5fcOt©I^I:tA/f^5. iot, GalNAc © IE if£ ft: # 31 55 3fc ffi 
* GlcUA T' fc 5 3 V K p >f t, OT'fe 0 ; GlcUA O^^fi^ 

,ii7c*ffid? GalNAc = > K f y(:^t5 fe©TfcS if t 5„ 

y -*#*4 7 - 8 0 2^^47; /ttE*lt:£tr * >^^ftf±, t 

K^J#-§- 2 5 ;fiS?J<D7^Kff 1-4 6T^^575 
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#■§■1 ~4 6T?*£;h,57$ /^IE?U£ = - K + SIE?lI ft V^D N 

t5ii#f*5*-c»*iv>. i-*t>t», rrs; ^#-§-4 7 ~ 8 o 

1-4 6T^^57iy MIE^J = - Ki-SEfl[«:'£*fc^DNAj 

Htffir. V 5 ^Htc t>*>*»fc6>-f Lftv>* w^gill 

*$8W'<* 3. A.*«JKi* w**jt©t s y ^ IE ?U Jb 

=3r>2 (IL-2) .5 / Ife IB #1 4" © , 5 r-Y VR£ V 

1^5 (Science, 224, 1431(1984)). fe 5 U <D * ? W it s iSttfc, 

f*&^-?ft VN-^^f- K^ii^f lt^5: t fe^TV^S. tfiJjLtf, 
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^y/^JI«r = -Kt5DNAi LT±B (b) (c) ©DNA^ 

^fe#£rl^5 (Sambrook, J. • et al. , Molecular Cloning A Laboratory- 
Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(!989)##JS). I"* h y y*J*V VtZ0kW\ t LT 50%* 
5 K , 4XSSC, 50nll HEPES (pH7. 0) , 10 X Denhardt' s 
solution, 100m g/ml V DNA 4:"£tr»Jfc<f» , 42t :/ y j^V* 

ftV>-eIfflt2XSSC, 0.1%SDSW ( 50tTT« 0. 1 X 

ssc, o. 1% s d smmx*$G&i-z>0kWF&mif htiz a 
±e (?) teas it a, rtiicTuij tw:, U) 

*fc*U WtfiSOOT^ySiSS^bfti^v^^fci^. 4 ~ 
4 0g£, 9IKS4-20,, i9»4L<li4--10«)>S:wt. 

i5l*©^^ofc£iga^ft5D'NAi5#St 5 Z tit, %M%- 

StTfE (-T) Xtf (n) ©M&^&te, naWh5y^7*7-f 

;V (UDP-GalNAc) «r # L T ffl 3 V K n ^ ^ GalNAc 
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Ote^SJES"«rfiJffiL^aflS^«fe % UDP- ( UDP- 

GlcUA) LTl W ay |?B^f y^o GlcUA 

#AX»4tett«r**Kljl*i1-5 Z fc #t»t 5. xMyi? = 

> F.^^#T-A^y!)y>f Xf5DNAOt^5)fE U) XU 5 (o) 

ft*5, ritffl^SnyKP^f^Ctt, ^JItS *^§34 s GlcUA T'fe 5 
tOt, GalNAc T'fe 5 fc ^ t ^SR^a*** *L 5 Z, t f±, ItET'lftPJL 

£fc, |(r IB (b) Xf4 (c) ©DNACiotn-^HS^y/^ 

<'n) TfBm^ftOgSgftte'fe. TfB^ffc-5-ft: = frfcUR 

• Gal^ l-3GaljS l-4Xyl (UDP-GloUA) 

■ GlcUA J3 l-3Gal 0 l-3Gal 0 l-4Xyl 0 1-0-Ser (UDP-GalNAc) 

• a-fO^^i^aPy (UDP-GalNAc) 

• k^i?iTl7*/7PAf> (UDP-Gal) 

• GlcNA.c 0 l-3Gal 0 l~4GlcNAc 0 l-3Gal 0 l-4GlcNAc (UDP-Gal) 

ft *5 » a - f nyjK^i?a y VCIi, GlcUA 0 l-3Gal 0 l-3Gal 0 1- 
4Xyl i^ri5 4fast^JxtVN5„ * t y fH T > T n A ^ V 
ft ft, GalNAc a 1-0-Ser/Thr fr-O* 5 .- 

. fc*3, ±fBfc*5^T, Gal f*#7^ h-^a^Sr, Xyl l± * D - * 
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£§g£, Ser tt-fe V Thr ft* Vt= ygSIr * ji^ixw L , 

#•§- 1-46 t?^ T 5; y ttEftfr a — K"f 5E?a«r3-* fcv*fc © 

#* 6 3 3 - 2 9 0 0 T'*$il5D NAtfc 5 0 

T ^ / K#-§-4 7-8 0 2 -eiJji57?; »E#I£ = - K 

HUGE -f Wt s( *y f — $ ^ — 7.\Z.HS\^X TKIAA0990J i LTW)£$ti 
ScDNA^n - > (GenBank T ^ -fe -> 3 .; AB023207) 4:A¥ U 

C il- ffl £ UT, Xhol & tiL & £ tP 5'-7 7 -{ 7 - (5* - 
CCCTCGAGGGGCTGCCGGTCCGGGC-3' (1J||#*3)), *J J: If , jj^ jJb =3 h* > 
6 138bp T ffi \Z & g f 5 Xhol fflffifc-g-tf 3'-7 B 7l'^-(5'- 
CCCTCGAGCAATCTTAAAGGAGTCCTATGTA-3' (E^St 4 )) ^ffl^T P C R 
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PCRKf&tt-jtt«jfc#«fe«r/B^;5 £ t #-e#5#, W*.li 5(v/v)^ 
<?>VX frib* U K4>-C> Pfu * (Stratagene 7 * ir , # 

]) 7*;> = 7'Jfl) fcffil^T* 94° C T? 30 #, 55° C t? 30 , *5 £ 

72" c t- 180 ^/u^ 34 V f * /i^ 5 ^ <t 

< B ^-^WDNA^OagA 

?t^^Bj3aT?±E dna fcism-rs c * # rth^-<^ ^-irii^:s^-r5o 

r <7> «£ o 9-% t LTii, COSM, 3LL-HK46 2f© 

<f?L3l£lBfl& t , pGIR201 (Kitagawa, H. , and Paulson, J. C. (1994) J. 
Biol. Chem. 269, 1394-1401), pEF-BOS (Mizushima, S. , and Nagata, 
S. (1990) Nucleic Acid Res. 18, 5322), pCXN2(Niwa, H. , Yamanura, 
K. and Miyazaki, J. (1991) Gene 108, 193-200), pCMV-2 ( — * h 
-=? ^ = V y 9 (Eastmaa Kodak) U ) , pCEV18, pME18S ( A lU g> , Med. 
Immunol., 20, 27(1990)) Xfi pSVL (77^v>7 /<^f t7yH 

S) %optas^ii&^^a^^ ^-^sa^*?*, *mm (e. con) 

£, pTrcHis (-f n ^^ttfil), pGEX (77^'>7 ^^^--ry 

.^tfcSgh P Trc99 (7r^i/7 ^< y * tfcS) x PKK233-3 (77 

/W>T ^--r y *ftMK PEZZZ18 (7 ?fr-*>sT lr*r y 2 

ftlg), pCHUO (77/^^7 'Mtf^ttD, pET (^>7?i? 
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->th»), pBAD U >tf h n ^ytfc«) v pRSET > f h o ^* ^frSg) , 

Sit; P sE42o m >v v*r>it&) ^<DmmMB&%(D®%L'<t 1 

wtL &k:*h&i-5#«'<* ?-&Mw£tiz>o ±.m<om±-^<^ 
*-S©f , -et>fl#fcR§?L£ittJ&i pef-bos i ©*a*&fr-&;&sjf * lv>„ 

±1B0NA fcia^&tr^^-tt* h tt DNA # a- Kf 5 

-^T'f K t LT 7"n y >'>^^/Ha?lJ, 

His, FLAG, CBP ( # ;V-=E 5? a U * * Jf) , GST (*>*.^;a-> 

CT¥»ft^tt»*Jioai«lF*fiofc1l % ffrfEDNAi 

AfM&fctt* «itfiE<A>T||{,nfcDNA (PCRWffr) * Xhol 
ffifr<Dffi%t%? W (New England Biolabs, Beverly. 

7ffa-tr^N), dCTP Rtf dTTP &JI^T»#«J fc3fe*U BamHI 
t'JIfttfc pGIR201protA(J. Biol. Chem. , 269, 1394-1401 (1994) ) «< 

^^-tov^feH«R: dATP t dCTP-e»^W»£**i-S. 
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'&btltzmft% pGIR201protA ? n-^>^t, ±^<A>T*# 

&JlfcDNAl:ioT3- F^SDNAt, £ * — 4> ID >C > * !> > 

*lS?IJ£^i? Nhel ®t,H-£, ISS^* *-pEF-B0S (Nucleic Acid Res., 
18, 5322 (1990))O Xbal RlJP 5 £ t «t 5 , >f > * J) > ^ 

(2) #f§pj!^®ts&# 

#4 1 ~ 8 0 2 "!?S§jT/57 5 / HEEflffrfefc 5 * Kfc a — K-f 

T* fe 5 . 

fi, IfcMSS, HfeJNBBS, 1&&4feJMj& ^fe^$Jx, COS 

(C0S-1-II*, COS-7 3LL-HK46 M ft if <£> * ?L 3g #B x *B§ 

% (e. coiih m^snia,. g£#, teMfc if #«**ix5, 

^^^^ ^-CfcbtTStl^f^ rt^-f^si^ flj^tf p EF - B os 
C t L < , <Pv'h COS LVN e 

DEAE-x b 7 Vfe, xl,nn#l/-> 3 yS|tJ; o T#S§fi-< 
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(3) av KB^fy#W*«)|**S 

#38 SO Kn^^ ©»3i*fel±, # IS IE 7£ If 

iit5. 

flfctf*^"** its EW#*a»c*jrt6T5 y if #^-4 7 

@ajiJ#^-2 Kfctt 5 T 5 / **■§- 1 - 8 0 2ti$tl57^ y 
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0l*tf a ^ Kb 4 (*ai^O±») 

fracas*: Ltif^tecii, «^tf?a»r^ i E- = !> a ^>ii 
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His t <0M&* >^*f| t Lxm*k£itti\t, M&-y tr>\> 
fc@*S£JSv> 5 r. b #-e* , FLAG i ?)|^^ f t Ltii^t 
ftf£#C FLAG 5. $e>(£f > 

(4) 

*§£W&,Mit. TIB (A) Xtt (B) Km-fT 5 / BfE5!l*-t ©EM 

*{cs^u i>oTE u) (o) <Dtomm&*^i-5Wm?y< 

(A) Eft** 2 fcfctt 57 S /^##4 7~ 8 0 2 -e*Stl57$; 

wtmm* (b) ±ih ( a ) {w 3o v -4 t > i h v < \zmm<DT ; mim&. 

(xf) ayKn^yi:, UDP-GalNAc GalNAc Srfe$f5 0 
(a) ny Kn^f UDP-GlcUA d> £> GlcUA 5 0 

(A) (B) 5 y «E?!II4 % fcjfclB^* * -KH LTtft§J! L 

fc (a) (c) OD N Afc J: 0 =— KSiX<57 5 y ftEJW'"C*> D , ' 

±f£ (a) Xtf (c) ODNA#a-Kt57$;RE5!ll!:HLTRS 
Lfcil 9 T'fc 5. (-f) Rl)! (n) fcoV>T»*» *Jg PJ -< ^ * - Id gg L 
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5 y&##4 7~ 8 0 2 £ *t,5 T $ /*E?»d»fe<6 5 fc©©*fek 

T , 7 > yfi#i- 1-802 T'^^tisr 5 ;ifeEaia»e> ft 5 *>©*?*>.. 

#3BEI*IStt, _hfE (A) (B) ©i*3f ST (=^KP-f 

TGalNAc ©fe&f^Mj & V TGlcUA ©^^^ 

= ^ Kb T-VfcH&te^ • ftJP LT, a V K o 7- > © ft* * m^~T 

'«£»*-£*.fc^R 5 KL*3i*-Cflfe©J5R# KIK left.* 

(5) tttt©Sl&£& 

*3S^©*l^©SS3t^fett, v^*i,fc*3SW»$X*fi!v*5 i>©T?fc 9 , 

< 1 >*»031*IS«:, GalNAc ###&tfTlB-A£5Ul)T-^£ix5*f 
«Kgtt$t5IlS:^ft< £ fc*tr. TIB-««; (3) $ tt 5 ft* 

GlcUA-GalNAc-R 1 (1) 
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GalNAc-GlcUA-GalNAc-R 1 (3) 

GalNAc-GlcUA-R 2 (2) 
GlcUA-GalNAc-GlcUA-R 2 (4) 

< 3 >*&Wnm*. GalNAc m^-i^RXf GlcUA ffc-^ft, 
-^^(l)T*^$tL5J^©^^^ < £,fc-£tr, TE- 
AS: 5fc ( 5 ) R ( 7 ) b M fi ti 5 $| © M it ^ . 

GlcUA-GalNAc-R 1 (1) . 
(GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (5) 
GalNAc- (GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (7) 

< 4>*%®ftm&. GalNAc GlcUA MtHCTfS 
— A3:5£(2)-t?^£;h,5$f$UcSI#> ^511^^4 < <b i#tf, TIB- 
^ (6)RXfi (8) 31 tfft 5 {£& © $git^a. 

GalNAc-GlcUA-R 2 (2) 
(GalNAc-GlcUA) n-GalNAc-GlcUA-R 2 . (6) 
GlcUA- (GalNAc-GlcUA)n-GalNAc-GlcUA-R 2 (8) 
GalNAc tLXlits l^^ > KS? U y^-GalNAc L < , 

UDP-GalNAc ^ J ^(CSf^ LV» 0 

GlcUA Itli, J* ^ v^- K-^ y >^-GlcUA t < „ 

UDP-GloUA # 4* £ » * L I * . 



WO 03/012099 PCT/JP02/07859 

2 2 

5:Ht'§5, PCT|B / i|/^7l/y>WO 0 0/ 2 7 4 

±IB< 3 >&tf< 4 > tC&^Tte, i^flt) GalNAc 

gicua t i^^tc*:iiPj^msu t ±ia-jiis:^:(i)x«(2)T^$tL 

K:j8^T#telt£$ftfcV^ % ^ftpH^ifi (flx.fi pH6.5 « 
* + 5 d fc # J; 5 » * Li^ 0 %tcZ<Dt # 0&£V = ^ K p 

30-4 O^Cm^ (flitf 3 7t) 3&Sfl**ix5. * = V K n *f 

. fcj&is-cs a c t ds-^ # s B 
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T, (3'-*7*T7 / 'yy 5' * * (PAPS) 

ft if) fcfltlfcSt5yiMt*##*LK>> ko>ffV«)4*fc»tI 

&<£&-£fc@£<bg£3f t txffiv^xfc «t < , is* as® an, mvr&^zm 

*3^T, Si^y Kn^f y|4^$t5rtiai3, 3 V K d ^ f y 
DNA) = Kn-f f VCl£S£|:^t5®i (Xf±**ifc = - 
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DNA) <Tfc*-£fc>-frT/8^T t> il^. ■ 

fc&W^ (J. Biol. Chem. . 275(28), 21075-21080 (2000)) & $ if 5 
(6) ^^^T'P-y 

#3&8H:?p-:/ti\ E7!l#*'l fc#tt5* * U^"^ K#*4 9 5 -2 
900, #SL<f4633~2 900 $ Jx 5 &gg3?UX 14 -t © -*5 

*B^^n-yf4, BTOff-fr I[:i3(t5?^ wtf Kit 49 5-2 
900, ff*t<(iB 3 8 -2 9 0'0 6 tt»E*DXtt* ©-» 

l ] 
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( 1 ) £f&fc: h VV = F.7>^7 a 7-1? cDNA CO >f ^ S/ !) =» • * 
n— — >"^(in silico cloning) 

2&»T$ DNAflFSfeBMT © HUGE ynf/f ^-*-<-7. ( HYPER 

LINK http://ww. kazusa. or. jp/huge/)£:fcV^ r — ffl <OKft3i K 
y (one transmembrane domain) J t S jj y # b 7 > ^ 7 i 7-f 
77^ !) - (galactosyltransf erase family) J ^—17 — K t LT7. ^ 
>J -=^^£?Tofc e -Otf>* n-i/ (KIAA0990)*S#J&* jx 

fc(GenBank T * -fe 3 v#-J§- ; AB023207) . CI <D ? o — ^ « , £g|E?!] 

©»«f*»6» 494bp 5'-*VKfftt, N-^U a^/u^bsnsTsrutt* 

^fC£ =- K1"5 2406 bp ^— £D^--7°^ D-f^^l'-A, 
*JiTje, 1.7kb ^*>oT#!i7f = /i'ftvmS:*t5i: : faSii5 

9l)#*2C*i-. 

(Uttfll 2#J!R) CiO, r mRNA »4 , «ff 

fc hia^twfcVvTs 5.0 kb **r*1"5 i fc *«W fe*»fc*ofc„ CIO 
:ti»b, J;|S^n->© cDNA-rtBff^*-CfcSi t 
}f5S£;h,5T $ /WtEfllH:, 91,728-Da <0 * * * Sf 3 1" 5 . 
SttSa»?H*&l»(Sfcl4, Kozak 0*j§|B^iB?lJ (Nucleic Acids Res. 12, 
857-872 (1984)) t — & 2>>O s >f > 7 U - A jfc jfc = K 5/ & . #J U S 
TfctufcBS^ ATG = Y^<D±m\Zfe&[s1t. 

Kyte-Doolittle <D fc K n — # #f (J. Mol. Biol. 157, 105-132 
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(1982)) 9 , NH S 17 §075 5. 1 ®© 

(B3 1 ). 

t h © = T 1 UDP-Gal:GalNAc a -R |3 1, 3-Gal 
(GenBank T * * 2/ a >#-5§- AF155582) # ;&» ft Ptt & # L T *5 0 , 
^7/V#^r->/U*ffiffiO-e« t h (D UDP-Gal :GlcNAc j3 -R fi 1, 4-Gal hy> 
77i7-^ II (GenBank T * ir 5/ a AB024434) £ :&» ffi R! 

ttSrtl/T^fc. *BBH***"*-<5^1> = b 9 > * 7 s 7 -flfiilf 

,L & # £ ix T , i^S&fcafctfSifcas-CtS (Biochim. 
Biophys. Acta 1254, 35-53 (1999)) „ 

jtfi-?-0>Mfctt, jS 1, 3-GlcUA h7V.^7x7-^ (GlcAT-II) & J: V 
6 1,4-GalNAc l«7y^7x7-f (GalNAcT-II) © W # <0 ffitt & #f 

Caenorhabditis elegans 4 7t Drosophila yyACQcplCjLLH £ *Lfc 0 
fc K C. elegans *5 £ Drosophila &3fe<D*V** Jt IE ^JOfBS O — 
SSIrilC/Tt. fc b©B7!ltt* C elegans Drosophila fC^LT* 
^rft^tl, 36 *3,fctf 42 ©ffiRHttr* LTV^fc. :^o3oO^//^ 
Sftt, V^TfrfcT 5 ODD fc, ;fr i'/l'*** fc DVD 
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^T?*59 (S3l) t ^< ro^U = «>/w h7y^7x7-f l:i5)^5 v 
^#£ftfc DXD ^^-7{w1=g^i-5 i:%^^>tL5 (Proc. Natl. Acad. 
Sci. U. S. A. 95, 7945-7950 (1998)). 

£ © cDNA IE?!l i: <D?V J*m&l (7 NT010274. 3) 

2^$ftfc. Z<D cDNA t^y iia^J^^JtJ&i-S^ttCj;*?; ~©Jt 

fi^w^y A*Skikfi#i^tt«asEi *>tefcofc a r ©ate?- wt 

40 kb SfUpt,, ^Oa- Kffi«tt, B 2 i^ti 5K» H 

i 

ft, GT/AG /V-/HlSEoXfe 9 ^ -t©W«l4ffit#EWtC ± otilS^T 
V^c. t h©» 1 5.#aSfeflcfcff«-r5. 

(2) RT^#©Sf^^P a h 7 7 * 7--tf£ = - KfSDNA 

d (Otgtf&l3L# V = WW > 7 > * 7 * 7 -if Kfc^T, N-5fc*tf> 46 
<07 % J ^aSSr^V^Tt ^ U 3 b y l/X 7 3i 7 —ii <D cDNA £ PCR 
-eiSIIUfco +**>*> % KIAA0990 cDNA SrHS t IT, Xhol |F|Sfe fr^t? 
5' -7" 7 4 (5'-CCCTCGAGGGGCTGCCGGTCCGGGC-3' (B?!f## 3 )) , *3 ± 
tf, fcika K^36»€> 138bp T^fB^tefi-rS Xhol gBtefc-^tf 3'-y7>f 
-7 - (5' -CCCTCGAGCAAT.CTTAAAGGAGTCCTATGTA-3' (ffi $ •§» 4 ) ) £ ffi V* T 
itHSr^Tofco PCR 5(v/v)^p« ^A-*/Hfc*5/ K + Tf , Pfu sj* 

P (Stratagene *±, 7 # iT , # !) 7*^ = 7^) *JBl\T, 

94° C X- 30 55° C X? 30 ft £. V- 72° C Xf 180 ^CO-^^ ^ 34 
*4 7/^n-Dlt B Z(D PCR M^^r Xhol m ft <n ft flg £ * w j 

?Bff>!" (New England Biolabs tfc, Beverly, if ^ a. — ir y y #| ) % 
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dCTP R Tf dTTP S«V)t$P^fti:.**Lfc 1 BamHI T* m it t ft 
P GIR201protA(j. Biol. Cbem. 269, 1394-1401 (1994) ) 7 9 - \Z O V^ 
T^tt^ dATP £ dGTP -C»^«Jfc*«Lfc. # & tl fc Wf K * 
pGIR201protA \t^^ ^ P — ~ > 7* L % :0||^!; = V/V h 7 >77 
a 7-* ^7*-*©>r:/7JJ ^ */ frWMte SiTf7-V7->( IS A 
IB?!lt ±IB©lfe-e-^ ^^^E««r*Jf Nhel tftffc, £ 

SfL-i^ * — pEF-BOS (Nucleic Acids Res. 18, 5322 (1990) ) <D Xbal g|S& 

fiC75 7 mtiK SlBrWilftl' >7 y yvWlJH , 7^ x-f >- A 

7 V is *s ? -t jvW.mikTJ7 n T 4 >A bM^Ltz RT^tt= > KMf ^ 
*J*»**r = - K-J-5.- 
(3) ■sr^ttO^m^y =v-/V h 7 ^^7*7— « ©»»*jj:t*imit 

7 "fe W 

FuGENE (f&H) 6 (Roche Molecular Biochemicals^ $c ffi V> s 

>-*-©«Wttffi-3-C,'»a^7^5 K (6.7 itg) S: 100 mm7°l^ 
— h±T* C0S-1 #EB5& ^ h 7 ^7 7x7 h ^"t1t 0 l>7^^7i^Vg ^ 
4>{>2B*C,' 1 m 1 lt> 10 jz 1 IgG-ir 7 r n — 7 

(Amersham Pharmacia Biotech) t * 4° C 1 B# W > * a ^ — h L 

gfc^ h tmmm^nm® lt> GaiNAc F7^^7x 7 -f, gicua 

■ 

l>7^^7i7~t', *5<fctfGal > 7 ^^7s 7— ^©7 j/t^ tfflVN 

fc 0 Mft'f-CfSil L1zM&?l<'s<?W$:> IgG-t7 7 n- 
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GalNAc h7^^7i7-1?Of«#Htli, a> Kcff 
!J "7— (167 /zgK o-fB^#*J?iJX(l nmolK * Til tt GlcUA 0 1- 
3Gal 3 l~3Gal JS l-4Xyl 3 l-0-Ser(l nmol) Srffl V^ftio * 7£ , GlcUA by 

y77i7-^ost*tttu,.3VFn -rV>©# y ^- (167 M 

g), &7tf3: Gal jS l-3Gal 0 l-4Xyl(l nmol) £ ffl ^ fc 0 Gal h7^^7x 
7-fOg^flct LTfi, t7i?fTS7i'7oAf X300 a)^f: 
tt GlcNAc 0 l-3Gal 0 l-4GlcNAc /3 l-3Gal 0 l-4GlcNAc(l nraol") £ fd „ 
GalNAc h7^^7i7-1?077t'f|rit 30 » 1 » M 

*§Lfct*-X 10 gffrlf , 8. 57 mM UDP-[ S H] GalNAc (3.60 x 

10 5 dpm), 50 mM MES pH 6.5, 10 mM MnCl,, *5 «fc ATP <D T h 

])?2*m. 171 ixU %'S&'t5m i '&V!)%m^tz(J. Biochem. 117, 1083- 
1087 (1995))„ , 

y l/<r~-i?UtiL<D 4 UpO^flfctelfcR* GlcUA h7^^7x7-f 
I(GlcAT-I) ©7 y-fe^f fcltt, 30 (iltC, SUSLfc^-XlO 

Ml, 1 nmol Gal j3 l-3Gal ^ l-4Xyl, 14.3 fiH UDP-[ u C]GlcUA (1.46 x 
10 s dpm), 50 mM MES $g#f?R, pH 6.5, fe.itf 2 mM MnCl 2 £ *^"f 5 £ 
^ £ ffl V » fc (FEBS lett. 459, 415-420 (1999) )„ GlcAT-II ®7?t 
4 \Ztt. &&&& 30 m 1 Lfc fcf-X 10 Ml, 167 v g <D 

a^KB^ffyo*!)?-, 14. 3 M M UDP-[ U C] GlcUA (l. 46 x 10 s 
dpm), 50 mM mfk^ h V ntift, pH 5.6, 33 <£ 10 mM MnCl 2 
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A/T-VNfc (Glycobiology 7, 905-911 (1997)) 0 Gal h7>^7x7-f 
<OT y ±4 £ft, 30 ju 1 4* l£ , Mi® Lfc f-X 10 /z 1 % 

^Sf , 60 /iM UDP-[ 3 H]Gal (5.30 x 10 s dpmk 50 mM MES ttirffi, pH 
6. 5, 10 mM MnCl^ *S <fc Xf ATP © f h V.t 171 a* M & "& * 1" 5 » 
4fc&fflv*fc. KJiSS-g-** 37° CtlMfv^a^-H, £frlt^!§& 
^ftfc^ffc^fe, t77fy^ G-25 — 7 T -f ^). b 

fc y ^ 5? * 7 ^ , ^-/<-75'^^'<7"f K' *7A, * fc ft , 
Dowex 1-X8 (P0 4 2 "IL 100-400 ? y > a. % Bio-Rad It, 3fc jsO £ t? 7 
'7- ;VfcT^5/ h • 13 y AfcJllVfc^/Uitalfc ±ot, UDP-[ 3 H]GalNA C> 
UDP-[ 14 C]GlcUA, Sfcft, UDP-[ 3 H]Gal *> S> #ltt L 7£ (J. Biochem. 117, 
1083-1087 (1995); J. Biol. Chem. 273, 6615-6618 (1998); FEBS 
Lett. 459, 415-420 (1999) ; Glycobiology 7, 905-911 (1997); 
Glycobiology 7, 531-537 (1997)). EHX L fc ^1 SSfc £ $ $1 5: , 

ft *3 , iI«OX¥*ttKT<Oi 9t*ofc.. UDP-[U- 
14 C]GlcUA(285. 2 mCi/mmol) , UDP-[ 3 H] GalNAc (10 Ci/mmol) . 33 £. Tf \ 
UDP-[ 3 H]Gal(15 Ci/ramol) ft , NEN Life Science Products th £» B A 
U7t B *g?$5<75 UDP-Glcl)Ax UDP-GalNAc ft i U< UDP-Gal ft > Sigma'** 6> 

-MftttfcJKMMfc LfcW**) ft. 3MbM!!H*a;£*fc (JtA) *>?>St 

Alfc. — (CJitS U7t, Ampullaria (^^17 y T'/V^^'f /V) * 5fc 
<OffF#H 0 XX — (EC3.2. 1. 31) (Comp. Biochem. Physiol 
86B, 565-569 (1987)) ft, m3£K«{b5&tfc (&JSC) i>btik&£tltil 0 
Gal 0 l-3Gal 0 l-4Xyl ft, Nancy B. Schwartz it ± (f#=f*:^) *> t> 
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M&Ztllto a - h n y ft =e i? a. ]) y (Biochem. Biophys. Res. 

Commun. 171, 729-737 (1990)) (is lg — (Mm) 
^HfcfcOT?, !> 4 & (GlcUAj3 l-3Gal j9 l-3Gal j3 1- 

4Xyl) (J. Biol. Chem. 273, 33728-33734 (1998) ) £ "a if „ N-T-fe^/> 
PVKPVf (GlcUAjS l-3GalNAc) fciU 1 GlcNAc j3 l-3Gal 0 l-4GlcNAc 
jB l-3Gal/3 l-4GlcNAc ft, K. Yoshida W± (^b^Ifl&it^ft) 

*#Sixfc. te¥tofc&j£&ln1t V >*r-*J 4|-t!)y (GlcUAjS 1- 

3Gal j3 l-3Gal ^ l-4Xyl j8 1-0-Ser) (Liebigs Ann. 1239-1257 (1996)) it 
T. 0gawa1$± ( S ¥ SF 5fe 3>K til) *>&*#**Lfc. 

t y v^TJST *>T P if Vtt, Tettamanti t Pigman & (Arch. 
Biochem. Biophys. 124, 45-50 (1968)) \Z.&-o Tflfl$H l/ftty i^STII 
A^-^gr, Arthrobacter ureafaciens &%<Di/T — (i" 2> 7 4 
X^^tt, 3T») T*^SLX#fc 0 Superdex (Hi 9) ^/f K HR10/30 
$J 7 J* it % Amersham Pharmacia. Biotech |± ( # 7° 1r 7 , ^ ;c — 

>) a»e>**Lfc. 

UDP-GlcUA Sfctt UDP-GalNAc © V^Jx** i L Ttt/B 

KfttilStlfc. -2r, iOS$*Sf ^ UDP-GlcUA. UDP-GalNAc * ft 

t± UDP-Gai <D^i*)nfa*ft4-ftb LtMi LfcS-g-KttSttttttffi Sax 

*fr£B8frS GlcAT-I GalNAc ^7^77*7^*' I, = T 1 UDP- 

Gal :GalNAc a -R 0 1, 3-Gal hy>7,7^y-^^ $S «fc V UDP- 
Gal : GlcNAc J3 -R J3 1, 4-Gal b 7 ^ * 7 s 7 — "t? Stt # * ft 5 „ = > 
> p-zwi Lx pEF-BOS ?:f7>^7x^ h L it ir yff^<T> T 7 4 =x 



WO 03/012099 PCT/JP02/07859 

32 

ft. Ztibofe&te, K^LZinlt* >'<fiW&. a^f'Mf ^«)*!) 

■9"-tca-L-CitV^#JftttSr«po GlcUA/GalNAc ^7>77i7- i? T? ifc 

fcli, #3g5c**ga s GlcUA GalNAc t © i <DM%& 

GalNAc ©te^tt^ajc**^ GlcUA T fe 5 = ^ K n °? > \Z 
*>©"<?*> 5 » GlcUA ©tef^tt*a7C*WiS GalNAc T? 5 = > .K 











(pmol/nljgjfe 




/BSB) 


rj>h*D>f^> (UDP-GlcUA) 


5.2 


Gal/? l-3Gal /? l-4Xyl (UDP-GlcUA) . 


ND 


u > F n -f ^ > (UDP-GalNAc) 


1.4 


GlcUA/ff l-3Gal /? l-3Gal /i? l-4Xyl /? 1-0-Ser (UDP-GalKAc) 


ND 


a- b D >*^S? a U (UDP-GalNAc) 


ND 


ty^^Tfll7 > ^TDA^> 2, (UDP-Gal) 


ND 


GlcNAc£l-3Gal/n-4GlcNAc/?l-3Gal/?l-4GlcNAc (UDP-Gal) 


ND 



ND : &tti<**i-f (<0.1 laol/il&ih/ttH) 

1) a- h d ^^^i g >& N BSttU >^-^GlcUA/?l-3Gal/?l-3Gal/3i-4Xyl 
£^fr(J. Biol. Chem. 273, 33728-33734 (1998))„ 

2) h y ^fTFttT ^ 7n fe±#$©GalNAc o l-0-Ser/ThrB*£ £ „ 

3) <IfcJU -fSOStaLfcll^ia^'C**. 



= 1/ Y u j ^ <D }) - % & £ L 7t , GalNAc I^7>^7i7 
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--^SiS^fcfi GlcUA h7^^7x7-^5fS^4^fe^*iSr» 
0.25M NH 4 HC0 3 /7-7° n '< J - A* "C ¥■ {fc U fc * - /< - 7 7 * * ^7 *$■ 
K • * 9 Afc/Bv^fcy/Hliite io-tf7ofc B #H0f £^tf 
fttttttf-* %Zf~->V LtlitiHfc. :<^*iL.fc GalNAc f 7 
^7. 7 = T^-fefS/fcilfc^ (» 120 fig) 50 mM g^T" Y V 7 ^ B 

pH 6.0 Sr^tf 30 ill ©Rj&^^x 37° C 100 mlU © , 

Arthrobacter aurescens (TA'FbX^- • U y ir ^ &3fe© 
ay Kn/f f t-f AC-II (EC4.2.2.5) ( £ {b 3= I !£ J* £ ft (* 
SO) X'iftLt, *©$4btt£fPffiL;fc 0 ^glbfc GlcUA ^7^7 
= 7*- (19 180 fig) it, 100 BlU'OayKB^fft-g 
AC-II 30 1 © 50 mM mtiff h V pH6. 0 fc*3^ 

X x 22 mlU ©0-^'* b = — *-£*1-5'30 ^ 1 © 0. 05M 

h V $ J*&WtiLs PH4. 5 }C43V>T, 37° C X'~ 8fe ?i -f t L 7t . 
«-#*©IIMfc4*fc» ISIBiPO t^-/<-7*?^^^f K ■ #7 

GlcUA h 7 ^*7=:7^1?Ri&&ric*©#*r*jr*«:Bl3 (a) H^f. 

AC-II CioTJliKjKftin, iggt© ["C] GlcUA * fc ft [ U C] GlcUA j3 
l-3GalNAc ©&g (3 tT- 7 # JL b ftfc B £©#**»&» GlcUA 
a ^ K»>f ^^©^y ^-©*a5B*»^#«El-5 GalNAc fc*5»*il, 
0 1-3 Jft^fc^rtLfci ft 3. 

GalNAc h 7 > 7 7 jc 7 - if KfS © £ m 3 (b) fcflS-f. 

mffi.£tl1t±&®)te, =^ KMft-f AC-II Ciot^itlftJ 
tl, & m © [ 3 H] GalNAc © & « f - * * H. b ft fc i © *S * fc ; 
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GalNAc ayKo-ffV©*!! ^ - <0 #ii7C 5fc$£ £ #£1" 5 GluUA 

fcte***ix» 01-4 tek*&*Mf& L1tZ fc #3*1*3 

WiOife*^* C©POt**l.fc^^^ttt, GlcAT-II 

t GalNAcT-II © (73 * #0 a ^ Fa^f ^^^f-efcS: t 

*s in e» *> tn * o fc . 

#*ffc-tt» TtJlgroth 12 U — / -If >-^n 5/ b 

(CLONETEC) m%m^1to G-^-^K, 1 /x g © # !> T f ^ ^{b RNA £ 
TyyJLtCo Ztomt* ikMmffiZlnOl x 10* cpm/jig), ^;WT'*t 
» S *l fc 0. 84 kb 3yKo-f^>'S , J*»#'l**6(lBfJt ( KIAA0990 
cDNA(GenBank T ^ ir '> a V # ; AB023207) © ^ * V * f" K 631-1469 
^r^n-^t LtfiliLfc. 

is K&^Zintz (H4). ioa^KB>ff ^^J4**lftf li, th 

i 

TV^ 0 ^ It^t lit, IOmRNAIifeit^t#<^iLT33 

nyKo^f ^i®ynft^y*y^, #< ©$BB&©*® i: , iiirA; 
i?£-c ©fit* ©urns*-?' > y y * * 5 5 fc-Scts. 
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it # cd is a 

1. TIE (a) - (c) 0^1* JlJ&aODNAtrfitj*-*-*^* 
oT, ffirC (b) Xf± (c) CDNAi 5 , TIB (>f) i&tf (o). 

2 fc*5 57; y 1 - 8 0 2 ff^57 5. / »E?!l*» &fc 5 

* y / ^ ft £ = - K 1" 5 D N A Sr tffc © £ Bfc <) - 

( a ) E?0#*2 Klia»t5T ;7|#f4 7~8 0 2 t^$n575 ; 
BEfllfc^tf* W^fffca- K-J-5DNA. 

(b) ±15 (a) tElODNAtK ttStfDNAKLftHIBjftDN A 
Xtt £ ft e> 0>D N A^^SIE^IJ 05 — *P&^"1"5 D NAi, ^ I- !) 

> h ftftttTt^'f Zf V XfSDNA. 

(c) EW#-9-2 »C*J»t5T $ /^##4 7 - 8 0 2X^^57 5 / 
HIEMK&^T, UL<liSiC7^S^fil, ifASfcfi 
•feffi LfcT 5 / SE^JSr-^tf ^ v/^f Ira-KtSDNA, 

(^) ay KO'Tf UDP-GalNAca»6GalNAcSr<E^1-5. 
(UDPtt^y^V 5'-I'jyU, GalNActeN-Tir^/Vtfy * hf- 5 

(n) =yKn-ff>|:, UDP-GlcUA^ bGlcUA?rfe^1-5o 
(UDP«f>yi?y 5'-!!)^$:, GlcUAtt ^/V^ a yg^S^^t.) 

2. MIS (a) ODNA^, B5J#f 1 Kl *J it 5 * * U K## 6 
3 3 - 2 9 0 0T?*Sil5DNAT?jb5, f»*5S 1 iCfBic^^^ * — . 

3. * w**ffrj&s:arafM£-efe3 % »*5ix»2fclBtO'<^^-. 

4. 3§m-<:? * -tfe5, 11*51 1 - 3 ©V*-r 1 ^IKlEilO^^ 
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5. TIE (a) - ( c ) ©VN-f ji^OD N A Srft^fS^^ * -T'fc 
oT, f&fB (b) Xtt (c) ODNAi J , TIE U) (n) roftfelg 

(a) E?U#-9-2 fc*5tt 57 5: /|#f4 7 - 8 0 2 f^JH57$ / 
Wtmm&ttr* K i" 5 D N A o 

(b) ±15 (a) »CE*©DNA£L< ttStf DNAfcteflTttfeDNA 
Xtt:tl?)«)DNAOlSE?IJO-$|5&tt5DNAi:, x h V yv?x 

(c) E50##2»C*J»t5T5 4 7 - 8 0 2 t^^575y 

tettLfcTS >>IfeE^££tr* = - K-T3DNA. 

(xf) ai/Kn^f UDP-GalNAc*» h GalNAcfc $s^"f 5 . 

(UDPf*£ y 5'--.y ^HSr, GalNActtN- 7 ir ?-)\>$y i? % 

(n) = ^ KB-ff'/K, UDP-GlcUA^e>GlcUA%-feSi"S. 
(UDPtt^y 5'--yv^£r, GlcUAIi^/U^ o i^Hfe*S*5^-t.) 

6. Btrl5 (a) ODNAiS, E 1 *3 5 5? * > * ^ K#-*§- 6 
3 3 - 2 9 0 OT^^SDNA-CfeS, ft 5 fCfQtt Wfe&W 

o 
o 
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9. TIB (A) Xf± (B) IZ1^1-T 5; / ^mn^^fDT % J WWM* 
I, 3&>oT1B U) XV (p) ©»«Efitt«:*t5i*#y/^ 

(A) iBWft* 2Cfclt5T5; &#^4 7 - 8 0 2 T*^ & tl Z 7 5 / 

be?u. (b) ±12 (a) icaav-c, 1 1> l < tttgtfioT s y m#w& 

(J) 3 >- K o UDP-GalNAc^ bGalNAc%^^-t"5 0 

(UDPi± * y v? V 5' -~ ]) y®^, GalNAcfSN-T-fefWtf 7 Mf $ 

(n) a^KMf ^t, DDP-GlcUA*»P>Glc'UASrlB»i-5. 

(UDPf* ? y v 5 ^ 5'-ZP^^S:, GlcUAfi^^^ o ,) 
1 0. »iS5* W"**Ki&S Rr&teT?fc5f&3fc3g9 KfB&®f*lil„ 
11. 9 xfi i o fcllBS&Of*|g%, GalNAc^-^^&VTIB-^ 

«(l)T?*Sn5*«l:*»H5IiS;'>4< *>*tr, TfB-jK^; 

GlcUA-GalNAc-R 1 (1) 
GalNAc-GlcUA-GalNAc-R 1 (3) 

GlcUA&tfGalNActt; l^-f ft % ttrfB £ "C 5 . - ft ^ U 

1 2 . St#J® 9XfilO KilB«tOKK«r, GlcUA#-£#fi: VTIB-^ 
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GalNAc-GlcUA-R 2 (2) 
GlcUA-GalNAc-GlcUA-R 2 (4) 
(45-**, GlcUA, GalNAc. '5.TJ 5 - it, V* -ffl fc t&IB £ HO H "C fe 5 „ R 2 

13. |»*3C 9 Xttl 0 KB*©****, GalNAc&-5-#&tfGlcUA& 

fct-^tf, TIB — itt^:(5)att;(7)*»&»tfii5*«0»3i*fe 0 
GlcUA-GalNAc-R 1 (1) 
(GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (5) 
GalNAc- (GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (7) 

nliiyiClS^it. GlcUA, GalNAc, Rtf - (±. V^i" 

14. »** 9 Xtt 1 0 fc|Bft©K£fc» GalNAc&##&tfGlcUAtfc 
3fct5^TIB-jK3i:(2)T?*Stb5** , K:SStt $*6IS*^4 < 

fcfc^tf, TIB-j»5S;(6)X 1)5(8) A»fo»»f H,5*«©»36*& 0 
GalNAc-GlcUA-R 2 (2) 
(GalNAc-GlcUA)n-GalNAc-GlcUA-R 2 (6) 
GlcUA-(GalNAc-GlcUA)n-GalNAc-GlcUA-R 2 (8) 

n(ilW±©lt%*l, GlcUA, GalNAc, fttf - tt* V*1" 

1 5 . E59#* llC*S»tS5t^V*f'K#-9-4 9 5 ~ 2 90 0 T?*S 
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15.5 kb 56 kb 
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SEQUENCE LISTING 



<110> The New Industry Research Organization 

<i2o> = ^ kb •< fs&tfmm 

Chondroitin synthetic enzyme 
<130> TLO 0210 
<150> JP 2001-234112 
<151> 2001-8-1 
<160> 4 

<170> Patentln version 3. 0 

<210> 1 

<211> 4565 . 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (495) . . (2900) 
<400> 1 

ggcgagctaa gccggaggat gtgcagctgc ggcggcggcg ccggctacga agaggacggg 60 
gacaggcgcc gtgcgaaccg agcccagcca gccggaggac gcgggcaggg cgggacggga 120 
gcccggactc gtctgccgcc gccgtcgtcg ccgtcgtgcc ggccccgcgt ccccgcgcgc 180 
gagcgggagg agccgccgcc acctcgcgcc cgagccgccg ctagcgcgcg ccgggcatgg 240 
tcccctctta aaggcgcagg ccgcggcggc gggggcgggc gtgcggaaca aagcgccggc 300 
gcggggcctg cgggcggctc gggggccgcg atgggcgcgg cgggcccgcg gcggcggcgg 360 
cgctgcccgg gccgggcctc gcggcgctag ggcgggctgg cctccgcggg cgggggcagc 420 
gggctgaggg cgcgcggggc ctgcggcggc ggcggcggcg gcggcggcgg cccggcgggc 480 
ggagcggcgc gggc atg gcc gcg cge ggc egg cgc gec tgg etc age gtg 530 



Met Ala Ala Arg Gly Arg Arg 



Ala Trp Leu Ser Val 



1 



5 



10 



ctg etc ggg etc gtc ctg ggc ttc gtg ctg gcc 



teg egg etc gtc ctg 



578 
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Leu Leu Gly Leu Val Leu Gly Phe Val Leii Ala Ser Arg Leu Val Leu 

15 20 25 

ccc egg get tec gag ctg aag cga gcg ggc cca egg cgc cgc gee age 626 
Pro Arg Ala Ser Glu Leu Lys Arg Ala Gly Pro Arg Arg Arg Ala Ser 

30 35 40 

ccc gag ggc tgc egg tec ggg cag gcg gcg get tec cag gec ggc ggg 674 
Pro Glu Gly Cys Arg Ser Gly Gin Ala Ala Ala Ser Gin Ala Gly Gly 
45 50 55 60 

geg cgc ggc gat gcg cgc ggg gcg cag etc tgg ccg ccc ggc teg gac 722 
Ala Arg Gly Asp Ala Arg Gly Ala Gin Leu Trp Pro Pro Gly Ser Asp 

65 70 75 

cca gat ggc ggc ccg cgc gac agg aac ttt etc ttc gtg gga gtc atg 770 
Pro Asp Gly Gly Pro Arg Asp Arg Asn Phe Leu Phe Val Gly Val Met 

80 85 90 

acc gee cag aaa tac ctg cag act egg gee gtg gec gec tac aga aca 818 
Thr Ala Gin Lys Tyr Leu Gin Thr Arg Ala Val Ala Ala Tyr Arg Thr 

95 100 105 

tgg tec aag aca att cct ggg aaa gtt cag ttc ttc tea agt gag ggt 866 
Trp Ser Lys Thr He Pro Gly Lys Val Gin Phe Phe Ser Ser Glu Gly 

110 115 120 

tct gac aca tct gta cca att cca gta gtg cca eta egg ggt gtg gac 914 . 

Ser Asp Thr Ser Val Pro He Pro Val Val Pro Leu Arg Gly Val Asp 
125 130 135 140 

gac tec tac" ccg ccc cag aag aag tec ttc atg atg etc aag tac atg 962 
Asp Ser Tyr Pro Pro Gin Lys Lys Ser Phe Met Met Leu Lys Tyr Met 

145 150 155 

cac gac cac tac ttg gac aag tat gaa tgg ttt atg aga gca gat gat 1010 
His Asp His Tyr Leu Asp Lys Tyr Glu Trp Phe Met Arg Ala Asp Asp 
160 165 170 
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gac gtg tac ate aaa gga gac cgt ctg gag aac ttc ctg agg agt ttg 1058 
Asp Val Tyr lie Lys Gly Asp Arg Leu Glu Asn Phe Leu Arg Ser Leu 

175 180 185 

aac age age gag ccc etc ttt ctt ggg cag aca ggc ctg ggc ace acg 1106 
Asn Ser Ser Glu Pro Leu Phe Leu Gly Gin Thr Gly Leu Gly Thr Thr 

190 195 200 

gaa gaa atg gga aaa ctg gee ctg gag cct ggt gag aac ttc tgc atg 1154 
Glu Glu Met Gly Lys Leu Ala Leu Glu Pro Gly Glu Asn Phe Cys Met 
205 210 215 . 220 

ggg ggg oct ggc gtg ate atg age egg gag gtg ctt egg aga atg gtg 1202 
Gly Gly Pro Gly Val He Met Ser Arg Glu Val Leu Arg Arg Met Val 

225 230 235 

ccg cac att ggc aag tgt etc egg gag atg tac ace acc cat gag gac 1250 
Pro His He Gly Lys Cys Leu Arg Glu Met Tyr Thr Thr His Glu Asp 

240 245 250 

gtg gag gtg gga agg tgt gtc egg agg ttt gca.ggg gtg cag tgt gtc 1298 
Val Glu Val Gly Arg Cys Val Arg Arg Phe Ala Gly Val Gin Cys Val 

255 260 265 

tgg tet tat gag atg cag cag ctt ttt tat gag aat tac gag cag aac 1346 
Trp Ser Tyr Glu Met Gin Gin Leu Phe Tyr Glu Asn Tyr Glu Gin Asn 

270 275 . 280 

aaa aag ggg tac att aga gat etc cat aac agt aaa att cac caa get 1394 
Lys Lys Gly Tyr He Arg Asp Leu His Asn Ser Lys lie His Gin Ala 
285 290 295 300 

ate aca tta cac ccc aac aaa aac cca ccc tac cag tac agg etc cac 1442 
He Thr Leu His Pro Asn Lys Asn Pro Pro Tyr Gin Tyr Arg Leu His 

305 310 315 

age tac atg ctg age cgc aag ata tec gag etc cgc cat cgc aca ata 1490 
Ser Tyr Met Leu Ser Arg Lys He Ser Glu Leu Arg His Arg Thr He 



WO 03/012099 



PCT/JP02/07859 



320 325 330 

cag ctg cac cgc gaa att gtc ctg atg age aaa tac age aac aca gaa 1538 
Gin Leu His Arg Glu He Val Leu Met Ser Lys Tyr Ser Asn Thr Glu 

335 340 345 

att cat aaa gag gac etc cag ctg gga ate cct ccc tec ttc atg agg 1586 
He His Lys Glu Asp Leu Gin Leu Gly He Pro Pro Ser Phe Met Arg 

350 355 360 

ttt cag ccc cgc cag cga gag gag att ctg gaa tgg gag ttt ctg act 1634 
The Gin Pro Arg Gin Arg Glu Glu He Leu Glu Trp Glu Phe Leu Thr 
365 370 375 380 

gga aaa tac ttg tat teg gca gtt gac ggc cag ccc cct cga aga gga 1682 
Gly Lys Tyr Leu Tyr Ser Ala Val Asp Gly Gin Pro Pro Arg Arg Gly 

385 390 395 

atg gac tec gec cag agg gaa gec ttg gac gac att gtc atg cag gtc 1730 
Met Asp Ser Ala Gin Arg Glu Ala Leu Asp Asp He Val Met Gin Val 

400 405 410 

atg gag atg ate aat gee aac gec aag acc aga ggg cgc ate att gac 1778 
Met Glu Met He Asn Ala Asn Ala Lys Thr Arg Gly Arg He He Asp 

415 420 425 

ttc aaa gag ate cag tac ggc tac cgc egg gtg aac ccc atg tat ggg ■ 1826 
Phe Lys Glu He Gin Tyr Gly Tyr Arg Arg Val Asn Pro Met Tyr Gly 

430 435 440 - 

get gag tac ate ctg gac ctg ctg ctt ctg tac aaa aag cac aaa ggg 1874 
Ala Glu Tyr lie Leu Asp Leu Leu Leu Leu Tyr Lys Lys His Lys Gly 
445 450 455 460 

aag aaa atg acg gtc cct gtg agg agg cac gcg tat tta cag cag act 1922 
Lys Lys Met Thr Val Pro Val Arg Arg His Ala Tyr Leu Gin Gin Thr 

465 470 475 

ttc age aaa ate cag ttt gtg gag cat gag gag ctg gat gca caa gag 1970 
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Phe Ser Lys He Gin Phe Val Glu His Glu Glu Leu Asp Ala Gin Glu 

480 485 490 

ttg gcc aag aga ate aat cag gaa tct gga tec ttg tec ttt etc tea 2018 
. Leu Ala Lys Arg He Asn Gin Glu Ser Gly Ser Leu Ser Phe Leu Ser 
495 500 505 

aac tec ctg aag aag etc gtc ccc ttt cag etc cct ggg teg aag agt 2066 
Asn Ser Leu Lys Lys Leu Val Pro Phe Gin Leu Pro Gly Ser Lys Ser 

510 515 520 

gag cac aaa gaa ccc aaa gat aaa aag at a aac ata ctg att cct ttg 2114 
Glu His Lys Glu Pro Lys Asp Lys Lys He Asn He Leu He Pro Leu 
525 530 '535 540 

tct' ggg cgt ttc gac atg ttt gtg aga ttt atg gga aac ttt gag aag 2162 
Ser Gly Arg Phe Asp Met Phe Val Arg Phe Met Gly Asn Phe Glu Lys 

545 550 555 

acg tgt ctt ate ccc aat cag aac gtc aag etc gtg gtt ctg ctt ttc 2210 
Thr Cys Leu He Pro Asn Gin Asn Val Lys Leu Val Val Leu Leu Phe 

560 565 570 

aat tct gac tec aac cct gac aag gcc aaa caa gtt gaa ctg atg aca 2258 
Asn Ser Asp Ser Asn Pro Asp Lys Ala Lys Gin Val Glu Leu Met Thr 

575 580 585 

gat tac cgc att aag tac cct aaa gcc gac atg cag att ttg cct gtg 2306 
Asp Tyr Arg He Lys Tyr Pro Lys Ala Asp Met Gin He Leu Pro Val 

590 595 600 

tct gga gag ttt tea aga gcc ctg gcc ctg gaa gta gga tec tec cag 2354 
Ser Gly Glu Phe Ser Arg Ala Leu Ala Leu Glu Val Gly Ser Ser Gin 
605 610 615 620 

ttt aac aat gaa tct ttg etc ttc ttc tgc gac gtc gac etc gtc ttt 2402 
Phe Asn Asn Glu Ser Leu Leu Phe Phe Cys Asp Val Asp Leu Val Phe 
625 630 635 



WO 03/012099 PCT7JP02/07859 

act aca gaa ttc ctt cag cga tgt cga gca aat aca gtt ctg ggc caa 2450 
Thr Thr Glu Phe Leu Gin Arg Cys Arg Ala Asn Thr Val Leu Gly Gin 

640 645 650 

caa ata tat ttt cca ate ate ttc age cag tat gac cca aag att gtt 2498 
Gin He Tyr Phe Pro He He Phe Ser Gin Tyr Asp Pro Lys He Val 

655 660 665 

tat agt ggg aaa gtt ccc agt gac aac cat ttt gee ttt act cag aaa 2546 
Tyr Ser Gly Lys Val Pro Ser Asp Asn His Phe Ala Phe Thr Gin Lys 

670 675 680 

act ggc ttc tgg aga aac tat ggg ttt ggc ate acg tgt att tat aag 2594 
Thr Gly Phe Trp Arg Asn Tyr Gly Phe Gly He Thr Cys He Tyr Lys 
685 690 695 700 

gga gat ctt gtc cga gtg ggt ggc ttt gat gtt tec ate caa ggc tgg 2642 
Gly Asp Leu Val Arg Val Gly Gly Phe Asp Val Ser He Gin Gly Trp 

705 710 715 

ggg ctg gag gat gtg gac ctt ttc aac aag gtt gtc cag gca ggt ttg 2690 
Gly Leu Glu Asp Val Asp Leu Phe Asn Lys Val Val Gin Ala Gly Leu 

720 725 , 730 

aag acg ttt agg age cag gaa gta gga gta gtc cac gtc cac cat cct 2738 
Lys Thr Phe Arg Ser Gin Glu Val Gly Val Val His Val His His Pro 

735 n 740 745 

gtc ttt tgt gat ccc aat ctt gac ccc aaa cag tac aaa atg tgc ttg 2786 
Val Phe Cys Asp Pro Asn Leu Asp Pro Lys Gin Tyr Lys Met Cys Leu 

750 755 760 

ggg tec aaa gca teg acc tat ggg tec aca cag cag ctg get gag atg 2834 
Gly Ser Lys Ala Ser Thr Tyr Gly Ser Thr Gin Gin Leu Ala Glu Met 
765 770 775 780 

tgg ctg gaa aaa aat gat cca agt tac agt aaa age age aat aat aat 2882 
Trp Leu Glu Lys Asn Asp Pro Ser Tyr Ser Lys Ser Ser Asn Asn Asn 
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785 ' 790 795 

ggc tea gtg agg aca gec taatgtccag ctttgctgga aaagacgttt 2930 
Gly Ser Val Arg Thr Ala 
800 

ttaattatct aatttatttt tcaaaaattt tttgtatgat cagtttttga agtcegtata 2990 

caaggatata ttttaoaagt ggttttctta cataggactc ctttaagatt gagctttctg 3050 

aacaagaagg tgatcagtgt ttgcctttga acacatcttc ttgetgaaca ttatgtagca 3110 

gaectgetta actttgactt gaaatgtacc tgatgaacaa aactttttta aaaaaatgtt 3170 

ttcttttgag accctttgct ccagtcctat ggcagaaaac gtgaacattc ctgcaaagta 3230 

ttattgtaac aaaacactgt aactctggta aatgttctgt tgtgattgtt aacattccac 3290 

agattctacc ttttgtgttt tgtttttttt tttttacaat tgttttaaag ccatttcatg 3350 

ttccagttgt aagataagga aatgtgataa tagctgtttc atcattgtct tcaggagagc 3410. 

tttccagagt tgatcatttc ccctcatggt actctgctca gcatggccac gtaggttttt 3470 

tgtttgtttt gttttgttct ttttttgaga eggagtctea ctctgttacc caggctggaa 3530 

tgcagtggcg caatcttggc tcactttaac ctccacttcc ctggttcaag caattcccct 3590 

gcctttgcct cccgagtagc tgggattaca ggcacacacc accacgccca gctagttttt 3650 

ttgtattttt agtagagacg gggtttcacc atgcaagccc agctggccac gtaggtttta 3710 . 

aagcaagggg cgtgaagaag gcacagtgag gtatgtggct gttctcgtgg tagttcattc 3770 

ggectaaata gacctggcat taaatttcaa gaaggatttg gcattttctc ttcttgeccc 3830 

ttctctttaa agggtaaaatattaatgttt agaatgacaa agatgaatta ttacaataaa 3890 

tctgatgtac acagactgaa acacacacac atacacccta ateaaaaegt tggggaaaaa 3950 

tgtatttggt tttgttcctt tcatcctgtc tgtgttatgt gggtggagat ggttttcatt 40i0 

ctttcattac tgttttgttt tatcctttgt atctgaaata cctttaattt atttaatatc 4070 

tgttgttcag agctctgcca tttcttgagt acctgttagt tagtattatt tatgtgtatc 4130 

gggagtgtgt ttagtctgtt ttatttgcag taaaccgatc tccaaagatt tccttttgga 4190 

aacgettttt cccctcctta atttttatat tccttactgt tttactaaat attaagtgtt 4250 

ctttgacaat tttggtgctc atgtgttttg gggacaaaag tgaaatgaat ctgtcattat 4310 

accagaaagt taaattctca gatcaaatgt gecttaataa atttgttttc atttagattt 4370 

caaacagtga tagacttgee attttaatac aegtcattgg agggctgegt atttgtaaat 4430 



WO 03/012099 PCT/JP02/07859 

agcctgatgc tcatttggaa aaataaacca gtgaacaata tttttctatt gtacttttca 4490 

gaaccatttt gtctcattat tcctgtttta gctgaagaat tgtattacat ttggagagta 4550 

aaaaacttaa acacg 4565 

<210> 2 

<211> 802 

<212> PRT 

<213> Homo sapiens 

<400> 2 . 

Met Ala Ala Arg Gly Arg Arg Ala Trp Leu Ser Val Leu Leu Gly Leu 

15 10 15 

Val Leu Gly Phe Val Leu Ala Ser Arg Leu Val Leu Pro Arg Ala Ser 

20 25 30 

Glu Leu Lys Arg Ala Gly Pro Arg Arg Arg Ala Ser Pro Glu Gly Cys 

35 40 45 

Arg Ser Gly Gin Ala Ala Ala Ser Gin Ala Gly Gly Ala Arg Gly Asp 

50 55 60 

Ala Arg Gly Ala Gin Leu Trp Pro Pro Gly Ser Asp Pro Asp Gly Gly 
65 70 75 80 

Pro Arg Asp Arg Asn Phe Leu Phe Val Gly Val Met Thr Ala Gin Lys 

85 90 95 

Tyr Leu Gin Thr Arg Ala Val Ala Ala Tyr Arg Thr Trp Ser Lys Thr 

100 105 Ho 

lie Pro Gly Lys Val Gin Phe Phe Ser Ser Glu Gly Ser Asp Thr Ser ' 

115 120 125 

Val Pro He Pro Val Val Pro Leu Arg Gly Val Asp Asp Ser Tyr Pro 

. 130 135 . 140 

Pro Gin Lys Lys Ser Phe Met Met Leu Lys Tyr Met His Asp His Tyr 
145 150 . 155 ' 160 

Leu Asp Lys Tyr Glu Trp Phe Met Arg Ala Asp Asp Asp Val Tyr He 
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165 



170 



175 



Lys Gly Asp Arg Leu Glu Asn Phe Leu Arg Ser Leu Asn Ser Ser Glu 

180 185 190 

Pro Leu Phe Leu Gly Gin Thr Gly Leu Gly Thr Thr Glu Glu Met Gly 

195 200 205 

Lys Leu Ala Leu Glu Pro Gly Glu Asn Phe Cys Met Gly Gly Pro Gly 

210 215 220 

Val He Met Ser Arg Glu Val Leu Arg Arg Met Val Pro His He Gly 
225 230 235 240 

Lys Cys Leu Arg Glu Met Tyr Thr Thr His Glu Asp Val Glu Val Gly 

245 250 255 

Arg Cys Val Arg Arg Phe Ala Gly Val Gin Cys Val Trp Ser Tyr Glu 

260 265 270 

Met Gin Gin Leu Phe Tyr Glu Asn Tyr Glu Gin Asn Lys Lys Gly Tyr 

275 280 285 

He Arg Asp Leu His Asn Ser Lys He His Gin Ala He Thr Leu His 

290 295 300 

Pro Asn Lys Asn Pro Pro Tyr Gin Tyr Arg Leu His Ser Tyr Met Leu 
305 310 315 320 

Ser Arg Lys He Ser Glu Leu Arg His Arg Thr He Gin Leu His Arg 



Glu He Val Leu Met Ser Lys Tyr Ser Asn Thr Glu He His Lys Glu 

340 345 350 

Asp Leu Gin Leu Gly He Pro Pro Ser Phe Met Arg Phe Gin Pro Arg 

355 360 365 

Gin Arg Glu Glu He Leu Glu Trp Glu Phe Leu Thr Gly Lys Tyr Leu 

370 375 380 

Tyr Ser Ala Val Asp Gly Gin Pro Pro Arg Arg Gly Met Asp Ser Ala 



325 



330 



335 • 



385 



390 



395 



400 
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Gin Arg Glu Ala Leu Asp Asp lie Val Met Gin Val Met Glu Met lie 

405 410 415 

Asn Ala Asn Ala Lys Thr Arg Gly Arg lie lie Asp Phe Lys Glu He 

420 425 430 

Gin Tyr Gly Tyr Arg Arg Val Asn Pro Met Tyr Gly Ala Glu Tyr He 

435 440 445 

Leu Asp Leu Leu Leu Leu Tyr Lys Lys His Lys Gly Lys Lys Met Thr • 

450 455 460 

Val Pro Val Arg Arg His Ala Tyr Leu Gin Gin Thr Phe Ser Lys He 
465 470 475 480 

Gin Phe Val Glu His Glu Glu Leu Asp Ala Gin Glu Leu Ala Lys Arg 

485 490 495 

He Asn Gin Glu Ser Gly Ser Leu Ser Phe Leu Ser Asn Ser Leu Lys 

500 505 510 

Lys Leu Val Pro Phe Gin Leu Pro Gly Ser Lys Ser Glu His Lys Glu 

515 520 525 

Pro Lys Asp Lys Lys He Asn He Leu He Pro Leu Ser Gly Arg Phe 

530 535 540 

Asp Met Phe Val Arg Phe Met Gly Asn Phe Glu Lys Thr Cys Leu lie' 
545 550 555 . 560 

Pro Asn Gin Asn Val Lys Leu Val Val Leu Leu Phe Asn Ser Asp Ser 

565 570 575 

Asn Pro Asp Lys Ala Lys Gin Val Glu Leu Met Thr Asp Tyr Arg He 

580 585 590 

Lys Tyr Pro Lys Ala Asp Met Gin He Leu Pro Val Ser Gly Glu Phe 

595 600 605 

Ser Arg Ala Leu Ala Leu Glu Val Gly Ser Ser Gin Phe Asn Asn Glu 

610 615 620 

Ser Leu Leu Phe Phe Cys Asp Val Asp Leu Val Phe Thr Thr Glu Phe 



WO 03/012099 



PCT/JP02/07859 



625 630 635 640 

Leu Gin Arg Cys Arg Ala Asn Thr Val Leu Gly Gin Gin lie Tyr Phe 

645 650 655 

Pro lie He Phe Ser Gin Tyr Asp Pro Lys He Val Tyr Ser Gly Lys 

660 665 670 

Val Pro Ser Asp Asn His Phe Ala Phe Thr Gin Lys Thr Gly Phe Trp 

675 680 685 

Arg Asn Tyr Gly Phe Gly He Thr Cys He Tyr Lys Gly Asp Leu Val 

690 695 700 

Arg Val Gly Gly Phe Asp Val Ser lie Gin Gly Trp Gly Leu Glu Asp 
705 710 715 720 

Val Asp Leu Phe Asn Lys Val Val Gin Ala Gly Leu Lys Thr Phe Arg 

725 730 735 

Ser Gin Glu Val Gly Val Val His Val His His Pro Val Phe Cys Asp 

740 745 750 

Pro Asn Leu Asp Pro Lys Gin Tyr Lys Met Cys Leu Gly Ser Lys Ala 

755 760 765 

Ser Thr Tyr Gly Ser Thr Gin Gin Leu A1b Glu Met Trp Leu Glu Lys 

770 775 780 

Asn Asp Pro Ser Tyr Ser Lys Ser Ser Asn Asn Asn Gly Ser Val Arg 
785 790 795 800 

Thr Ala 
<210> 3 
<211> 25 
<212> DNA 

<213> Artificial/Unknown 
<220> 

<223> primer 
<400> 3 
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occtcgaggg gctgccggtc cgggc 25 
<210> 4 
<211> 31 
<212> DNA 

<213> Artificial/Unknown 
<220> 

<223> primer 
<400> 4 

ccctcgagca atcttaaagg agtcctatgt a 31 
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